Winkler (1993) experimentally examined the effect of feathers as nest insulation on reproductive performance in Tree Swallows nesting in boxes near Ithaca, New York, and found that feathers as nest lining had no effect on fledging success, but nestlings reared in control nests (i.e. with feathers) were larger on the twelfth nestling day, fledged earlier, and had fewer ectoparasites than those reared in experimental nests (i.e. without feathers). He did not examine whether there were female age-related differences in reproductive performance that were influenced by feathers as nest insulation. Lombardo (1994) did a correlational study of nest architecture, female age, and reproductive performance of Tree Swallows nesting in southeastern Michigan and found no relationship between the amount of nest feathering and the number or proportion of hatchlings and fledglings produced. However, well-insulated nests were advantageous early in the season when ambient temperatures were low and eggs and nestlings needed to be kept warm, but disadvantageous late in the season when ambient LOMBARDO ET AL.
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RESULTS
Incubation behavior.--Incubation began the day penultimate eggs were laid at 7 nests, the day the last egg of the clutch was laid at 17 nests, the day after the last egg was laid at 2 nests, and 2 days after the last egg was laid at I nest.
Data on incubation behavior from all females were pooled because: (I) we observed no significant differences in incubation rhythm between females at experimental or control nests, or between SY and ASY females (Table I) Table 2 ).
Females that nested in control nests produced T^BLE 3. Nestling growth (oe +-SD, with n in parentheses) to nestling day 12 at experimental (i.e. without feathers; n = 9 nests) and control (i.e. with feathers; n = 10 nests) nests. Wilcoxon's two-sample tests corrected for continuity used to compare means. Effect on nestling growth.--On nestling day 12, nestlings that were reared in control nests (n = 10 nests; three control nests were abandoned during incubation) had significantly longer right tarsi and wing chords of the right wings, and weighed significantly more than nestlings reared in experimental nests (n = 9 nests; one experimental nest lost to predation and four abandoned during incubation; Table 3 ). ANOVAs that statistically nested swallows reared in different nest boxes or reared by females of different age classes within experimental or control groups showed that both nest box and female age class were significant sources of variation affecting nestling growth (Table 4) Tree Swallows go into a feather collecting frenzy when feathers are provided for them during nest building, egg laying, and incubation periods (Lombardo pets. obs.).
First, incubation periods were about one day longer at nests without feathers lining the cup (Table 2) . Thus, females incubating in nests without feathers are at greater risk of predation because they are exposed to one more day of possible predation. During incubation, female Tree Swallows sit on their eggs at night. Second, females that reared nestlings in nests without feathers produced fewer fledglings (Table 2) . Interestingly, the influence of feathers on fledging success did not become apparent until the second half of the nestling period; there were no differences between experimental and control nests in the number of eggs that hatched or the number of nestlings that lived until nestling day 12 (Table 2) . We did not visit nests between nestling days 12 and 20, so we were not able to determine the causes of mortality to those nestlings that died. However, on nestling day 12, the nestlings reared in experimental nests were smaller than the nestlings reared in control nests (Table 3 Lombardo's (1994) , and the present study could reflect geographic differences in the importance of feathers as nest lining. However, it is more likely that the differences reflect the fact that we did not perform our experiments during enough breeding seasons to detect the true biological significance of feathers as nest lining in Tree Swallows. Furthermore, by ensuring that control nests had at least three complete layers of feather nest lining, the success of control nests in our study may have been Third, nestlings reared in nests with feathers were significantly larger on nestling day 12 than those reared in nests without feathers (Table 4) found that feathers lining the nest had no effect on ectoparasite loads of individual nestlings. Likewise, Capreol (1983 in Rogers et al. 1991) found no correlation between nest feather number and Protocalliphora sialia (Diptera: Calliphoridae) parasite loads in the nests of Tree Swallows. The lack of a relationship in our study between nest feathering and individual para- tively few of the nestlings in our study. Ectoparasite loads on nestlings vary from year to year (Lombardo unpubl. data), and it could be that the year of our study was one in which the role of nest feathers as barriers to ectoparasites was not important.
